<19>B#B#Wf UP) 02) & §|| ^ 1^ & ^ (A) (lOfttttfUK&HW* 

#^2003 - 64454 
(P2003 -64454A) 
(43) &B§ B ¥*£15¥ 3 3 5 0 (2003. 3. 5) 



(51)lntCl. 7 
C 2 2 C 38/00 
38/54 
H 0 1 F 1/053 
41/02 



mm* 

3 0 3 



F I 

C2 2C 38/00 
38/54 
H 0 1 F 41/02 
1/04 



?-73-r(##) 
30 3D 5E040 
5E0 62 

G 
H 







f711 A 


nnnnn9nfirt 








1 a tSeri u^-LaRW^STE 


\CC) U4CR P 












f79l SSHH^ 


Win HE — ' 


(31)«5tefiaSg#^ 


&K2001 - 179533 (P2001 - 179533) 






(32)ff5fcB 


%£l34p 6 /? 14 B (2001. 6. 14) 






(33)«5fe«^3SS 


B# (JP) 


(72)f&E# 










«#»*6**««f2-i-5 ejSft^x 














(74)ftSA 


100079304 
















mmm\zm< 


(54) BftWDgfH 








(57) 








R- 


T-M-B (RI*Y£*t;#±S7c 








, TliFeXliFeSO'Co, Ml* 






T i % N b s A 1 % 


V, Mn. S n s Ca, Mg, P 






b, Sb, Z ru S 


1 % Zr. Cr. N i, Cu, G 






a > M o > T a 


^bllftl, 5li%^R^4 01 






B%. 5 0li%^T^9 0li%, 0li%^M^8 







mm%. 0. 2il%^B^8ll%) CD^±^?1c^ 
5<D&SIC % A I, Mg, C a , Zn, Si, Mn JSlU 

l=«fcoT»&J|iS*£&tt*»J*LTfc4W*tt#±» 
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[»#ai] R-T-M-B (RI*Y$^t;^±^5c 
fftC0'J>&< <tt-a, TliFeXliFeSl/Co, Ml* 
T i . Nb> A I . V, Mn. S n. Ca. Mg. P 
b . S b . Zn, Si, Z r . C r . N i, Cu, G 

a. Mo. W. T afr^miitl&'StUK ti,-mo)7tm 
T-fcoT. #7C*(D^*SA<-?-+l.^+L5fi«%^R^4 
011%, 5 0ll%^T^9 0li%. 0II%^M 

^811%, o. 2ii%^B^8ii%) -c*Sfa£*t 

£#±!@7lc£.185C0SffilC. A I . Mg, Ca, Zn. 
S i . Mn&tfZft*(D£ib(Dc£frt>M\£tl&'Pte< t 

b-mo>z> is— yvt®i®*t is «j =i->««i £^t;*a 
mmz j: zmmmz mm? -s c t ic<t o x» &*i**a- 

5. 

«n*a 1 t&m<DM-kVtfi±mmEo 

¥B)fiStO. 1-1 5//m. ftelll^O. 0 
1~5 0.ru TX^^7 htt (JF«S*a/iFlSlJ»*) *<2 

s»#jai xii2fama>B*i±#±2i«a : 5„ 

[«*JS4] R-T-M-B (RI*Y$#t;#±a5c 
tt-fl. TliFeXliFeStfCo, Ml* 
Ti, Nb, A I . V, Mn. S n. Ca,Mg, P 

b. Sb, Zn. Si, Z r . C r . Ni, Cu, G 
a. Mo. W, T a*'>f>gl#h&iJ>fc:< t=fe— fI<D7L* 

T'fc^T, #7tma)#*ft^ j e^-?*i5sa%£R£4 

011%, 5 Oif%^ T ^ 9 011%, Oll%gM 

^8li%. o, 2it%^B^8ii%) vrnzZti 

■5#±S*&a5£A I, Mg, Ca. Zn. Si. M 
n JSL Xf Z *L t> CO £#CD * £ SI* 4 '>£ < t ti -3(0 

£*-««>iiM!iS£ttLfc*. ntrEtt9»i=J:&ffia£ 

fr 3 <fc 5 1= L fctt *a 4 |B*C0 ft£14#±gBt5C0§Sit 
[0001] 

[^WCOS-ri>affi»ff] *f§B.m4. R-T-M-B 
( R I* Y £^fc#±5l7cfitCO'>fc < i: t-S. T I* F e 
XI* F eMCo, MliT i. Nb, Al, V, Mn. 
Sn, Ca. Mg, Pb, Sb, Zn, Si, Zr, C 
r,Ni,Cu,Ga,Mo,W, Ta frt>Mi£tl&'J> 
&< tt-acOTtmXfeoT, =&7C*CD^**A< J E-+L-? ? 
*l5Sa%^R^4 OffiS%, 5 0Ii%^TS9 0l 



g%, 0li%^Mg8li%, 0. 2li%gBS8 
T*at5£*t&#±!®7m&SC0»:ftt4£fl±£ 
1±f=ilAtt#±affi5^0: j E-C0gJ^}ilcB8-ri). 
[0 0 0 2] 

[fi£*C0ft#iSi;^B^A<fg;*L e fe3<!:-r^i*e] 

*&«:ei*. •eco«4xtc^#ttcofcw, #a*ftaa 
fcy, sa^mm. ai=s Nd-Fe 

-B^TXAmSI*. Sm-Co^7lc^5irit-tT±M 
Ttm-efc-SN dA<SmJ:yfgl:#4tl»C«t. Col 

1*144. S m- c o ^bit^tae* LCD CSa&Ttt 
*ifc7lc^5r*&'i) 0 ccofcto, jfitt^-f^-fNd-F 

[0 0 0 3] LfrL, N d - F e -B^T^^ffiSI*. i. 

f$.fttLT%i±m7tmRU&Z'sm?&tctb. mams 

Sotl^. CCOfctf), K^IHSSl^M^Ayfc*^!- 
I*. Cttf.CO^bl-<i:yffim(el»«cot±i*A<<gTLfcy. 

[0 0 0 4] EMcSiftli, giimffl^E— 
ffl* — ZttHO*: — S^ICi N d - F e -B&tX#J£5 

#<£:fc>;h.l4 i: to T I » -5 A<. c *i £ li»;S*^ ;M;H fcBStt 
T<C0teffl£3Hifc< £*t-&o tt»**^^aftl= 
Bg$;fr&C<tfcSgL&<Tlifct>r. £iJ*VM*:tt 
^fi3XI-flSStSCt)b<S*$*itl.^ 0 Sic. c 

s^ia : 5A<3 o o°cja±icinf^$tt-5>ctA<fcy. ceo 
<£ ? ft»^ici*itj»i4 ! fc»i*r»3)i**i*. 

[0005] Nd-Fe-B ^^CC0W^t4$3f# 
r*fcft. ^<C0ii^. «fla^S. A I 4*^Zf[s-*r 
4 >^7*. N i ;* >y#*£0=&fia®«&SA<Sfi$^.-5)A < . ± 

IB co <fc 5 ^ffiR l l^^ic b co*®iaa-c>Kf ts-f •& c 
ti*^SPgcofttfir-i*«tL^ 0 WK^Sttaa 
14#*£-f-i>±, iStlftt4A<'t£LN. N i ^-v+lclie^^ 

T'iia*<fg^-r-&o *f*>^u— r-r >yiiKSfti4. m 
e=ix hms-r^coiistfc'fe^o 

[0 0 0 6] *5SHjJ|*. ±tec0<}:5^iliS' f cC^'CC0^ 
ffl left X h N d fiS5§|C0 R - T - M - B #±S*^fiS : 5 

*a*-r -5fctoic4^*vfctcoT', K&sicitfttt, m 
«Mt**t4«B*#4Lfc. watt*±s«5ai;-t 
cosjit^;* £a«-r c t & a w t -r ^ . 

[0 0 0 7] 

[HiUPa-r-Sfctoco^sai/fgBjcoilJScoff^] * 

a. R-T-M-B (RI4Y|^t;f&±a7C^C0'>^< 
tt-a. TliF eXI4F eStfCo, MI4T i . N 
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b. A I , V. Mn, S n, Ca, Mg, Pb, Sb, 
Z n , Si, Z r , C r , N i % Cu, G a , Mo. 

^Ttmo^mmt^H^ 5 r ^ 4 o mm%. 

5 0li%^T^9 0ll%, Oli%^M^ 8 MS 

%, o. 2sa%^B^ssa%) -e*iB$tt^^±s 

*#J&5£A L Mg, Ca, Zn, Si, MnM: 

y. *wfttt*±H«5sai«-e#*ctttt*L. tg 

[0008] Stot, *3SBjfi* (1) R-T-M-B 
(Rf4Y**tr*±a5E*0)*ft< tt-a, TliFe 
XI* F eWCo, MIST i , Nb s A I , V. Mn. 
S n, Ca, Mg, Pb, Sb, Z n. Si. Z r , C 
r,Ni,Cu,Ga,Mo,W, T a )Er> e>gl£*l<5'J> 

ft 5 11%^ R ^ 4 0 fifi%, 5 011%^ T^90I 
0H%^M^8ll% % 0. 2li%^B^ 8 

mm%) -e*ia**t**±a*^«5(D*ffiiw. a i . 

Mg. Ca, Z n. Si, M n RlfZtl ^(DSIkOtpfr 

*ot»6*i*M«Bt»*Ltftiztt»ti:t 
&W£tt^±£l&;&, At/, (2) R-T-M-B (R 
l4Y*£fc#±»SX<Dd>tt< fct-a. TliFeXf* 
F eStfCo» M(*T i,Nb, AI,V,Mn.S 
n, Ca,Mg, Pb. Sb. Zn, Si, Zr, C 
r , Ni, Cu, Ga, Mo, W, T a t> M\£*l & 'J> 

tl5fig%^R^4 011%, 5 0lf%^ T^90l 
S%. 0ll%^M^8li%, 0. 2li%^B^8 
11%) t«Ei*i4#±B*^«5SA I , Mg, c 

a, Zn, Si. MnSl/CtLibO^^CO^^^glftl 

*iMt < <t t-i©7u-^wstv y a— >«» 

[0009] bit. **Wfco#M^BL<KWr* 0 

-B^7lc^S5H(7)R-T-M-B (RI*Y£#t;#± 
g5E*(D'>£:< £ t-fl. »*L<l4NdXI*±J«#£ 
Lra>Ndtf60)«±a7C*a>l§^*>1±, TliFeX 
ttFeMCo, M(*T i.Nb.AI,V,Mn,S 
n, Ca,Mg. Pb. Sb. Zn. Si. Zr. C 
r, Ni, Cu, Ga. Mo. W. T afr&Stf*L&d> 



<15I1%^R^4 0S*%. 50li%^T^90l 
fi%. 0II%^M^8I1%, 0. 2li%^B^8 

[ooio] ::t% Ri4Y^^t;#±Si7E«. JM*M 

|Z|*Y. La. Ce. Pr. Nd. Sm, Eu, Gd. 
Tb. Dy. Ho. Er. Tm. Yb, Lu(D5*>A N b 

aii*i«d?&< fcti-«a>»±H36*-c*y, }$i:Nd 

R^4 0Sfi%. »£L<I*1 0li%^R^35li 

[0 0 1 1 ] £fc. Tf*F eXI*F e&lfC oT?t"J . 
*©*#il4 5 011%^T^9 011%, »*L<I* 
5 5H%^T^8 0M%T?fc6 o 

[0 O 1 2] — ^. MI*T i, Nb, Al, V, Mn. 
Sn, Ca, Mg, Pb, Sb, Zn, Si, Zr, C 
r, Ni, Cu, Ga, Mo, W, T a frbMHtl&'Jr 

«< tt-ao>7t*r^y, -€-(D#wai4osM%^M 

5811%, »$L<l40li%SMS5li%tft 

[0 0 13] MIZ. ±E**»5tt, B£0. 2Sm% 
^BS8I1%, £F£L < 1*0. 5li%^B^5H 

[0 0 14] *#gB.B[;:Jlt,''e,;h,&N d - F e -BS*£. 
R - T - M - B &7lc2J8C SIC fcfc 

a r»Hft+-e»»L-c(Mll-r*. H*4#)li*iS5E#±a 

ttSMICliC. N. O, H. P. S^li^£;h. 
Z>t,0)t?&o «f>4lf=-&#liR2F ei4Bffi(Dtifelcor 
Fe, R'J^ffl, B'J -V^ffi^i:A<?SSii^A<fcy, 
i&5fl=J6i:T*tHt»a*fr5. *<*>B#<D^liX£3Z. 
liA r ^(D^jSttSH^T 7 0 0~ 1 , 2 0 0 0 C(D5S 

t? 1 B*MJa±!»aar*ii<j:L^. 
[0015] #ic, fttt$*ifeflitt*Mi2ffitMit» «t» 

*fc«PI*«ICtlM*S*1.S. ¥^fegl*0. 5~20jUm 
(DSHtfcfclV 0. 5jUm5fe^r'liK-|b$4xg<. Mg. 

[0016] mvntmm<pmmzfis*iz&^xm%:o)m 

2 0 0°CC7)jgJt®ffl-C-K^XI*A r ^<D^5gtt»fflSlT 
[0 0 17] mttmm.-t&?5&t LXit. ±iB(D75>* 

fflt^rt c fet>o *$IfS?2 853838f, ftVf%Z 8 5 

3 8 3 9-§"£*8, ft|g¥5-2 1 2 1 8-S^ ^gfl^F 5 - 
2 12 1 ^If5-7 4 6 1 8^-. 1 
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8 2 8 1 4^«|CI4, {i8tttt«j£ffl<DiIg. t#f4^£ 
tILt 2«Htf>£#<DljsBjjE£^U C ft t> 

tezztiz&ij. Mmsm^ms. tw;&mt>. sirs 

[0 0 18] *HBJ|rj3lt*BiJfB7lc^5ICli, lit 

0. h. p. smtf-s&tiztf. *<»umz2nM<x>u 

IBS, ffifiS^i:tlciS< fcy, Sf£Ll^ 
[0 0 19] ^f^lcfcl^TIi, frf57lc^m5a)«Slc 

£. 

[0 0 2 0] ? £LT I*, A 

1. Mg.Ca.Zn.Si.Mn* 6 Sl#h,-5'>fc < 

C*Vt><D;l^^lA^fflT'^-5o L < I*, A l s 

«^£A<0. 1 ~ 1 5//m, spiSjJ? $A<0. 0 1~5// 
mT*&oT, AO?^^^ hit (¥*SjS&/¥i$lJl£) 
A<2ia±(Dt<DA<S?$ Ll^„ * y L < 
1 ~ 1 0(/m t ¥1^)J1$A<0. 1-0. 3jUm-Cfco 
T\ *07X'?^ KJt (¥K)S?i/¥l$)Jl$) A<1 ojy. 
±<»fc<7>T*fc3o ¥i9ft&*<0. 1um*iffiV\Z. 

5*J-Ht;&<*&. ¥«3«gA<1 5 j/m^JIx. *IBf& 

mnnam. mmLtzmm^o^mz^ y ? u-^tfjt 

»g±, ¥«Dfigli1 5 umUTtm* LlK ¥*0J¥£ 
A<0. 0 1 um^mDta^t. ?ls-5<Dgk&.&mX°7 
Lx-?«®a<^bLTL-3a\ EA<S)I< fcoT»&14A< 
M<b"f £i§^;6<&£> 0 ¥*Dl?£*<5*/m£*g;L'i>.t:, 
fBfflS;S*T-a)7Lx-^(D»^A<M< fc-3T;Jtl$La< 
&y. flm&A^^lckoT, ^-<D$SmH414*<S< 
7X-<^ htt*<2*^y-£<t^U-^A< 

-So 7X"<^ hit<Z>±^lifcl^<, &*y^#l^t,(7)l* 

I*, 1 00f^„ 

[0021] ->y 3->^sii: LTii, ^<^;u-> 
'J =>— >uv>. y ^;u^i-ju->y zi— >i/vy,ff 



SttL«itv'j3->i/v>, eyxifv'jzi— >7tfy 
xxfjn?v'j a— >i7tMF->. ->y a — >t;u+-v 

'So 

[0 0 2 2] ifflaE&31&(D^*«t LTIi, 7jc^*«j§»J 
[0 0 2 3] ZO&m&ZftSH-f&lz&tz^Ti*. *(0 

[0 0 2 4] ^SSHHi-fcLMTli, HGA9iKl=fltC£S 

}Kfig$-a-tiiickLx 0 JjpS»SJSI*2 o o°cjy±3 5 
o°c*«icT3 o^-ia±, *§u *;£14;tfxf?ffl 

m^T'3lJ#-rSCi:A<M* LL^ <) 2 0 0 o C5fcj8T*l*{Hb 
3 5 0°C&L±\Z? & t . Tib<DM&W-i>£ 

Sit, Ka^14^^bCDSi3ic^SJi^A<&^ 0 sa 

^B#r B ^<7)±Kl*^$lcflJIs$4^^fL^A<, i utiw-eft 

[0 0 2 5] ^B^(Cfclt^>J5M<7)^(iEl~$>fcoTI*, 
[0 0 2 6] ±ie«&S;"SlC c fe^«lSMI*, 7U- 

t»*l»7U-' ?«T'$>^y=to, C+lA<*itelcffilfe 

<fcy*fcmfi£fto£Sifc-5lM*#££ffllNfc££li, 

d^i.f>A<5feic^b$^., T*a)»50l«k*W*]-r*ja 
^^<#«^, ^Jfelilctb-tTW^tt^iaL^u?^ 

[0 0 2 7] JECfc, i/iji- >»8il*, BtT!B*P^fiiSIC 

j:y^^ic»p, m^Lxiy>)±\zmtLxi^< tot 

->y 3-^Ji<7)^blcB&*-r4 -> y 3->8jBi^ 

I* v 'J * -> y * miEKgflt ( -> y a - >^S§<DSiJ» 

[OO 2 8] *fgB£T*ff$/££;h.&a£j£IS(::fc^T, P 
U-^tt^t»*<D$*Ml**f^L < 1*3 0II%«±. 
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[oo2 9] *mm\ztenz>!£.m<D¥2}m.£\ti ~4 o 

/Um, J?£ L< 145 ~ 2 5 mCDSfflfCfc&Chtfa* 

i>t. *3t*«T-¥>IMI|««*i8CLa 

l J. <^3<!:ttgff*ttj!)<f5]-T:-3ioT 

[0 0 3 0] g-fc. *S§BJlT-li?!E(DSai::itt*!iJI£as 
flW****fc LTI*. 581$. %SL IfiL 

hsl ssil ztvitfcmm. mm. t k 

ja±8otjaT<Da*i=LT»±fli«t5*a,ii-*-«. m 

^A, *U— h^Jfc<!:<7>'>&< <ht,-«JiLt££ft-C*5 

~2oog/Ltt*»iSr*i). c*i**sBiai±9o 

4. ©«)^7X h»t LTI4. ii^W-fe^S y^X, # 
~3 k g f /cm2|cr«iS-r^lSJ:lN„ *savhU 

[003 1] 

[KKM KIT, JtlKflAlfttttft£ji«U *&tt$A 
t©-ei4&l\, 

[ o o 3 2 ] tmmm. ttumi a r nam^s;^ 

^l- cfc y Mfiitt? 3 2 N d — 1 . 2B-59. 8Fe- 

^r*»*SfToTJPJStt«A«3. 5/<m<Dakf»$$tt 
tz, C<D$tt»3fc£ 1 0 kO eM%.wma£*itz£ 



MPHZftmL. 1. O t/cm2fl)IIA-efigJKLf=. ^ 
L^Hffi*1, 1 0 0°CT-2B#F B m$gL. MI-5 5 0°C 

[00 3 3] — JSffiJKfiKOfctoOffliSJSi: Lt. T 
;US— ^A7L/- ^ tSSS^U— - !7£v'J n — >9 — X 

<bLfc1g-&j£jgEt>CDTJUS-'7A:7U~ 3 
j/m, ¥«3l?£0. 2 urn) A<8SS%. ffitS^U— ^ 
(¥K)*S3/im, 0. 2//m) #8 0lft% 

■C. SUbajStpOTJUS-OA, S$S(D-&ftaA<8 81 

smftfiMF-e 3 o cciz-cxm^T-s o»ira[&LT 
j£K£ff*l£Lf=„ Sl^bLfc^JKISffOr^S-OA, 

£»«>*«i*±iBa>ayc*y. *fc»»i4, ±ih-> 

C 0) J: a 1= L T f^fifc L fc B« * JSIT <0 «fc 5 *tttttt» 

i=«Lfc. ttteK»»i*J2TF©ay-e**. 

(1) *ss a guttata 

J I S-K-5 4 0 0«KlRl*r::*r6. 

•f 1 mm(D7X 1 0 0<lA<-C*#-5 <fc OlzSM 

ltt©«y«*Aitifc*. -trP^T>7 L -^^5S<ff L 

Olt. 4 5Jta>fcSU:B<5ll*T*|j&<U BofcSfig 

a>»T?«»tt*IMB*-*. 

(2) ^7X«Si«© 

J I S-Z-2 3 7 1 +tt**«aiK«ia!l=J:*. 5% 

■&t&7k$3 5°cizTmmmmL. &mtff&±+z>*x-o 
ftmxmmLtz. 

[0034] mmm i. 2 , -i ~ a 

* (*) ISXhU- K->'J 3->7-XKR-27 1 

'j3->9-XKR-5 2 3 O^ffllNfco 
[0 0 3 5] Jt«<Dfcft. ffllBfeUftA-lcnV^I Ojim 
iCfilSLfcA I -f ^-^^U-^r-f >y s N i > X 

SSi&fT-otz. 3 5 o°cicr 4Kfre1iiniftLfc^(DK 

[0 0 3 6] 

[Si ] 
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(ISM) 






#L 


4 




it&£J 2 


Al 4*>7*L/-f <>9* 


200 






Ni 


50 




tt&£]4 




100 




mm® t 




1.000 




£Jfcfci2 




1,000 





[0037] mmm 3-7 



[0 0 3 8] 
[S2] 







(*H) 




3 


0.5 


50 


100/100 




L 10 


500 


100/100 


Zttzm 5 


10 


1.000 


100/100 


mnm q 


40 


2.000 


100/100 


xmm 7 


50 


2.000 


80/100 



[0 0 3 9] jStfifl] 8-10 

(<ttlC2FiS)^g3//m, ¥«ilJl$ 0. 2//m) 
£S*fctT*1 : 1 0<Z>fi]^T-;!£Lfc;1£-!»*£ffl(,> 

* «^tl»^Ja^<Z)^gpii 'J * X 'J a — >«? -xgfl 

[0 0 4 0] 

Ii3] 









8 


25 


50 


m*m 9 


60 


500 


5*1*01 10 


90 


1 .000 1 



[0041] mmm 11-23 

icLfc, ^^^a4lc^-To StffifllM 1-1 5«fcy, ¥ 

ttft>fr$>o &tz. nrnmi 6~2oj:yfjsiijA'i 

■T^TtJl-r^rtH^A^< &3iI£A<fc-5>„ use 
0J2 1 -2 3<fcy, TX^^7 httA</Jv£ "T ^6 irg^F 

[0 0 4 2] 

[i4] 





WM 

(ji m) 


( J/m) 




mm) 




£ffc« II 


0.05 


0.01 


5 


1,000 


80/100 




0.1 


0.02 


5 


1,000 


100/100 




2 


0.2 


10 


1,000 


100/100 




15 


0.5 


30 


1,000 


100/100 


Stttt 15 


20 


0.5 


40 


1,000 


80/100 




0.1 


0.005 


20 


500 


100/100 


£ffc«17 


0.1 


0.01 


10 


1,000 


100/100 


£!fcfc! 18 


2 


0.2 


10 


1,000 


100/100 


*tt« 19 


15 


5 


3 


1,000 


100/100 


fSft#20 


15 


S 


2.5 


500 


100/100 


££fc«2l 


0.75 


0.5 


1.5 


1,000 


80/100 


£tt«22 


1.0 


0.5 


2 


1,000 


1 00/1 00 


HJfc«23 


10 


0.5 


20 
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